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CHAPTER I

INTRODUCTION

Throughout a large portion of the Senegal River Basin, the lack of water
and its uneven distribution has been an obstacle . to the establishment of a
desirable quality of life for the inhabitants. These factors have also
deterred economic growth and stability. The Senegal River Basin's resources,
in their present stage of development are only marginally able to support
basic human needs. This deficiency has been especially eritical during recent
perlods of adverse weather when drought conditions have prevailed over an

extended perlod of time,

The Organisation pour la Mise en Valeur du Fleuve Senegal

To deal with these problems, the Organisation pour la Mise en Valeur du
Fleuve Senegal (0.M.V.S,) was created on March 11, 1972 by its Member States,
Mali, Mauritania and Senegal. As an intergovermmental agency, it has the
responsibility for the conceptualization, coordination and executilon of
projects to develop and use the resources of the Senegal River Basin within
the boundaries of the three Member States. Under the theory of international
law known as “"equitable utilization", adopted by the three riparian states,
the 0.M.V.5. has a degree‘of autonomy to react unilaterally to new informa-
tion. Internal resolutions adopted by the O,M.V.S5. Council of Minlsters are
binding on the Member States.

Through a concerted and integrated action, the Member States of 0.M.V.S.
intend to upgrade the quality of 1life for the populations of the River Basin.
This goal is to-be achleved through the harmonilous coordination of local,
reglonal, national and international development projects to meet the

following objectives:

° To provide and improve income for the maximum number of inhabitants

in the Basin and neilghboring regions;


http:obstacle.to

To establish a more stable balance between man and his enviromment,

not only within the Basin, but throughout the three Member States;

. To render the economies of the three Member States less vulnerable

to climatic and external factors;

] To accelerate the economic development of the three Member States

and to assure interstate cooperation.

The 0.M.V.S. Development Program

The current planning by the O0.M.V.S. calls for an integrated development
scheme comprised of constructing or providing administrative and technical

support for the following: -

. Dams near Manantali and Diama
. River navigation system
. Agricultural perimeters

. Industrial installations

In come cases, the 0.M.V.S. will serve as the Implementing agency for a
program. In other cases, it will serve as a catalyst for initiating and sup-
porting development programs to be undertaken by govermmental agencies of the

Member States or private entities.
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Objectives of the Environmental Assessment

A grant agreement for the proposed envirommental assessment was signed
between USAID and 0.M.V.S. on February 25, 1976. The objectives of the study

were:

® To evaluate the interrelated effects on the enviromment caused by

development in the Senegal River Basin;

. To optimize the long-term benefits by insuring‘that envirommental
and soclal factors have been identified and included in the cost—
benefit analysis of individual projects;

. To provide the 0O.M.V.S. riparian states with a plan of action for
formulating programs and projects that mitigate adverse environ-

mental effects and capitalize on those deemed beneficial.

The following chapters of this report have been developed in response to

these objectives.
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CHAPTER II

PRINCIPAL FINDINGS AND CONCLUSIONS
OF THE ENVIRONMENTAIL ASSESSMENT

A basic frame of reference for the envirommental assessment, as shown in
Figure 2, is fundamental to an understanding of the recommendations given in

the final chapter of this Plan of Action report.

It is first necessary to view the interaction of the proposed 0.M.V.S.
development program with the ‘hydrologlc system and to determine which con-
ditions will change and which will remain unchanged. These changes to the

system components, which are:

) River and Estuary Regime
° Groundwater

. Atmospheric Conditions

° Water Quality

are only beneficial or adverse when viewed in the context of certain other

parameters.

Thus, the envirommental analysis focuses on a second set of components,

namely:

[ National and Regional Economic Welfare
] Social Well-~being’
o Envirommental Quality

The results of this analysis are viewed in terms of beneficial or adverse
impacts for which recommendations leading to mitigation and enhancement are

developed.
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CHAPTER IIIL

RECOMMENDATIONS

It is the concensus conclusion of the technical speciallsts who served on
this project that the benefits to be derived from the 0,M.V.S5. development
program by the citizens of the Senegal River Basin far outwelgh the adverse
consequences projected as a result of thls Study. Assuming those actions
reconmended herein for mitigation purposes are to be undertaken, no
reservations should exist with regard to the recommendation that the 0.M.V.3
proceed as scheduled with the entirety of its development plan. Moreover,
there are opportunities to enhance the enviromment as a corollary to the

development plan.

The zctions recommended herein can be integrated into the basic 0.M.V.S.
development plan which schedules actlvities and projects in the Senegal River

Basin over the next 50 years; during which time the population will nearly
quadruple In size.

If properly managed, the Senegal River Basin can become a model,
demonstrating the effects of sounﬁ planning and development on integrated
water and land management practices. On the other hand, 1f Improperly
managed, the proposed developments will provide further evidence of man's

overuse of his enviromment and its relationship to encroaching desertifica-

tion.

The three types of actions described in this report are as follows:

] Recommendations to enhance beneficial envirommental impacts
. Recommendations to mitigate adverse envirommental  impacts
. Recommendations to create or strengthen public Institutions to carry

out envirommental actions within the context of the structures of
0.M.V.5., and Member States.
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In turn, these recommended actions fall into two broad catepories:
. Recommendations for basin-wide actions
™ Recommendations for development-related impacts

A diagram showing the scope of the recommendations is presented on the

following page.

The legal authority for 0.M.V.S. to carry out riverine development is
established by binding covenants enacted by the Conference of Heads of State
and Govermments. Acting in unanimity, the conference can alter the extent of
the organization's authority ("La convention portant creation de

1'0Organisation pour la Mise en Valeur du Fleuve Senegal”, Article 17).

At present, the authority of 0.M.V.S, 1s limited by covenant to specific
common works and general coordinating functions ("Convention relative au
statut juridique des ouvrage communs"” December 21, 1978). Specifically,

0.M.V.S. is now responsible for:

. Construction of water regulation facilities, including the financing
and construction of the Diama and Manantali dams, the improvement of

the irrigation canals and the operation of these common facilities;

® Protection of the rights of the three Member States in the future

use of the riverine and estuarine resources;

. Coordination or harmonization of .further exploitation of the river

by the Member States.

Organlzationally, 0.M.V.S. has the potential for both 1lncreased powers in
the River Basin and increased implementation responsibilities. The necessity
of 1ncreasing the authority of 0.M.V.S. for efficient Basin management was
foreseen in structuring the organization's decisiom-making processes to allow

for gradual expansion of responsibilities as developments are required.

6
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There are three tiers of decisional authority within 0O.M.V.S.

° The Conference of Heads of State and Governments is the policymaking

body of 0.M.V.S., deciding questions of economic policy and the
extent of the organization's authority. Its agreements are binding
on all three govermments since unanimity in decisions is required.
Agreements that conflict with existing national legislation take
legal precedence over those laws. These national laws would have to

be rewritten to harmonize with such 0.M.V.5. covenants.

. The Council of Ministers of 0.M.V.S8. has the responsibility for

defining priorities for common development projects. It can
authorize projects, allocate costs of those projects to the Member
States, and negotiate and accept loans and grants. Its decisions
are binding on the Member States, within the directives agreed upon

by the Conference of Heads of State and Govermments.

] The High Commission 1s charged with preparation and implementation

of projects to be undertaken by O.M.V.S. or cooperatively by the
individual Member States. That is, it 1dentifies projects necessary
for the successful fulfillment of the broad 0.M.V.S5. goals as they
become necessary or as complementéry projects seem justified. It
therefore concerns itself with the gathering of data concerning the
River Basin; the preparation of integrated studies and project
proposals; and the direction and coordination of project
implementation by its subdivisions that include, among others, a
Directorate for Regional Infrastructure and a Directorate for

Regional Planning and Coordination.

Many of the recommendations of this assessment concerning envirommental
impacts are necessarily regional in scope, as are the impacts thgmselves. A
broad choice is posed throughout these recommendations as to whether responses
to impacts should be nationally implemented and coordinated by 0.M.V.3. or
implemented directly by 0.M.V.S. The choice is,  of course, in the domain of
the Member States. These plans of actions often clearly favor one choice over

another on the basis of efficiency and effectiveness, usually favoring an
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suitability for specifiec uses. Areas such as savannah grazing ranges and
forest zones that are most in danger of degradation should be immediately
identified. Additional inventories of soil types in selected areas are needed
to assess their suitability for agricultural use considering drainage

capacity and salinization. Herbacious and wooded zones must be inventoried as
to their suitability for open and restricted livestock grazing., Zomnes
unsuitable for agricultural or pastoral use should be identified for
residential or industrial use. Basic assumptions regarding the limitations
for use of these zones must be specified; such as, livestock carrying
capacities, broad definition of crops suitable for an area, suitability of
land for use under drought conditions, and the approximate hectarage availahle

for each type of use.

Special attention should also be given to monitoring the population
dynamics of the Basin. During the initial years of 0.M.V.S. development,
there will be considerable geographic movements of people and shifts from one
employment sector to another. The findings from the sociceconomic volume of
this Report and reports by others point to the necessity of detailed plans
regarding resettlement, provision of services and land tenure patterns. All
of these issues should be dealt with in the development of the Master Land Use
Plan which should be given a high priority. Because these types of studies
require detailed maps, work should be coordinated with the 0.M.V.S. mapping

program.

The High Commission should charge the 0.M.V.S. Directorate for Regiomal
Planning and Coordination with providing data and technical expertise to its
Member States in reglonally coordinating the development of an overall land
use plan and integrated resource management program. Most importantly,
0.M.V.S. will have the role of demonstrating that the three Member States
cannot continue uncoordinated usage of theilr jolnt natural resources without

jeopardizing the future of the region.
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INTEGRATED WATER USE PLANNING

Presently there is great concern for water rights within the Senegal
River Basin. As the Basin's population expands, municipal and industrial
development occurs and approximately 5000 hectares of additional land are
irrigated each year, there will be an increasing need to allocate and
distribute water within the Basin, especially downstream of Bakel.
Additionally, there will be a continued demand from areas outside the Basin,
such as Dakar, which draws its potable water from Lac de Guiers. Beyond 2028
or even sooner, if a severe drought were to arise; water will be subject to

user conflicts.

° By 2028, urban and industrial development will require
approximately one percent of the yearly flow past Bakel.
Potable water will be required by the rapidly expanding
urban areas. Process waters will be used for industrial

activities such as tanning hides and canniﬁg vegetables.

. By 2028, intensive irrigated agriculture will use
approximately 50 percent of the yearly flow past Bakel.

. Navigation is projected to employ 20 percent of the total

flow for transport of goods up and down the river.

) Envirommental considerations will require water to assure
adequate flooding in the promotion of a viable fishery and in
assuring sultable quantities of wetland habitat necessary for
migratory fowl that rely on the Basin as a wintering ground,
and other aquatic animals, such as the Senegal River Manatee

and Nile Crocodile.
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Because budgeting of water for these purposes may become extremely
critical, a Water Use Master Plan for the Basin should be developed and

carried out $y the Permanent Committee on Water Use and the 0,M.V.S. Council

of Ministers. Water use planning should include:

Broad guidelines for the maintenance of surface and
groundwater quality. These guidelines should be taken
under consideration by Member States in the promulgation of
national codes and regulations. Member States may also
wish to establish standards for stream quality and
discharge of municipal and industrial wastewater effluents,
as well as for return flows from irrigated perimeters.
Specific recommendations relating to the above are to be
found in the Envirommental Monitoring and Pollution Control
Plan of Action.

Nationally projected demands for water use by each sector,
such as agriculture, industry, municipalities, navigation,

and forestry.

Continuing modeling and studies of the effects of flood
control on groundwater recharge as well as the potential
for the various aquifers to supplement surface waters for

municipal/industrial and agricultural uses.

A synthesis of national water demands and a Basin—-wide
allocation schedule indicating amounts of water to be set

aside for each use in each country.

.Establishment of a set of water use priorities for the

Basin based on the development objectives of each country.
The gquantity of water available is fixed by mnatural
conditions. Cholces as to use must be made between human
consumption, irrigated agriculture, fisheries, wildlife and

forestry resources, industrial use and navigatiom.
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] Special rules for allocation of water under drought
conditions. At such times, normal allocation rules willx

not be appropriate.

° Ancillary planning for construction needed to actually make
use of the impounded water. Plans should be initiated to
construct potable water facllities for emlarged
populations. Provision must be made to supply irrigated
perimeters with the means to regulate and measure the

draw—off of water.

The 0.M.V.S. is given broad powers to make recommendations to assure an
equitable and efficient use of the Senegal River and its tributaries. The
Council of Ministers of the 0.M.V.S. 1s endowed with the authority of
decision-making. It should devise the recommended water allocation formula

and enact it into treaty form.

All technical recommendations come from the Permanent Interstate
Commission on Water Use, which reports directly to the O.M.V.S. High
Commission. The High Commission, in turn, transmits appropriate findings and
recommendations to the Council of Ministers for action. The Permanent
Commission on Water Use is legally charged with the creation of a formula for
the equitable distribution of water from the Senegal River and review and
appraisal of all requests for water use that would alter the flow regime or

affect water quality.
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To make this program effective, arrangements must be provided to:

Inspect activities at primary health care units;

Conduct periodic soclological studies to gauge the
adaptation of the primary health program to local culture
and traditions;

Refine activities at primary health care units;

Develop a system for detecting significant changes

in disease patterns in the Basin;
Monitor disease infection rates and transmission potential
throughout the Basin based on statistics provided by the

health care facilities;

Report significant changes in disease patterns to the

national health ministries;
Monitor nutrition;

Assist in the recommended World Health Organization

onchocerciasis control program;
Assist 0.M.V.S, in defining health protection requirements
at major construction sites and assure that these

requirements are fulfilled at these sites;

Arrange for special studies that may be indicated by

monltoring results.
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Because of their close ties, primary health care and health monitoring

programs should be conceptualized as one planning effort by 0.M.V.S5. and the
Member States. The monithring effort should involve an envirommental
monitoring team of public health experts within 0.M.V.S. who will be
represented by and cover each of the three Member States, maintaining
permanent contact with the national health agencies. Planning activities

should begin immediately.
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ENVIRONMMENTAL MONITORING AND POLLUTION CONTROL

Monitoring of the Senegal River Basin must involve perlodic inspections
and analysis of factors indicative of envirommental quality. This assessment
has demonstrated that proposed developments may have profound effects on the
envirommental setting of the Senegal River Basin. The extent to which these
predictions occur can be verified only by monitoring. Compilation of these
data over a period of time will permit assessment of envirommental quality
trends and analysls of impacts brought about by proposed developments.
Mitigative measures can be taken before adverse impacts on the envirorment
become irreversible. This baseline information will also provide useful data
for updating and refining the salinity, dissolved oxygen, and inundation
models used during this Envirommental Assessment. This program will provide
data for use In administering the Master Land and Water Use Plans for the

Senegal River Basin.

Environmental Monitoring System

The technical components of the proposed monitoring program should
emphasize the water resource parameters identified on Table 1 that respond to

envirommental quality changes.

Areas of monitoring should incluyde the following:

e (limate — Monitoring of climatlc variables should be limited
to precipitation, temperature, humidity, wind and
evaporation. The recommended program should include
upgrading and continuation of existing climatic station

operations and the development of new stations.

e Streamflow — A moderate extension of the existing network
is desirable. New observation stations are recommended at
the Manantali and Diama dams, as well as at the inlets to
the Tacuey Canal, Lac R'Kiz and the Aftout es Sahel.
Additionally, water withdrawals from the river for agricultural,
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Table 1

PROPOSED ENVIRONMENTAL MONITORING

PROGRAM

Type of When end How Often
Monltoring What to Monitor Whera to Honitor to Monitor
. Mali:
Climate Precipitation, Kayesg, Twice daily at noon and
alr temperature, Kenieba, 8:00 p.m.
relative and actual Kita,
hunidity, Manantali,
wind direction and Nioro du Sahel,
speed Mauritania:
Evaporation,. Boghe,
Kiffa,
Rosso.
Senegal:
Linguere,
Ha tam,
Sailnt-Louis. .
Evaporation at Kayes, Matam,
& Rosso only.
Surface Water levels that Existing gaging staticns: Same procedure as is now being used
Water Levels/ can be converted to at existing stations.
Streamflows flows using valid

- “. - -
- P

stage—discharge
relaticnship.

- [ - . =

Malis

Bafing — Makana,
Dakka - Saidou,
Dibia,

Fadougou,
Galougo,

Gouina,
Gourbassi,
Kayes,

Oualia, '
Soukoutall - Manantali,
Toukoto.

Mauritania:

Boghe,
Kaedd,
Rosgo.

Senegal:

Bakel, Dagana
Guede, Kidira,
Madina, Matam,
N'Goui, OQudounde,
Podor, Richard Toll,
Saint=Louip, Salde,
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Table 1 (Cont'd.)

PROPOSED ENVIRONMENTAL MONITORING PROGRAM

Type of When and How Often

Monitoring What to Monitor Where to Monitor to Monitor
Surface New stations:
Water Levels/ -channels to Lac de Gulers, Lac R'Kiz and
Streamflows Aftout es Sahel
(cont'd.) ~downstream from the THama dam site

Water levels only Lac de Guiers, Laec R'Kiz, and at the

spillways of the Dlama and Manantali
reservoirs.

Withdrawals at 1ir- Flows pumped at these locations.

rigated perimeters,

munilcipalities and

industries.
Surface Constituents: Upstream of Manantali Reservoir but down=- Twice a year during April/May and
Water stream of Bale ~ Bafing confluence: Qctober
Quality 1} Dissolved Oxygen 1, 2, 3, 5, ¢*

2) Temperature

3) pH, alkalinity

4) Salinity

5) Suspended Solids

6) Bilochemical oxygen Within Manantali Reservolr at dam and Twice a year during April/May and October

demand (Five-day prescribed location in middle of
: BOD) reservolir:
7) Fecal coliform 1 and 2% at various depths

counts

3, 5, 6* at one meter from surface
and one meter fron bottom.

Just dowmstream of Manantall Reservoir,

In Bafing River at confluence with Bakoye,
In Bakoye at confluence with Bafing,

In Faleme at confluence with Senegal River,
In Senegal River at confluence with Faleme
River, in the Senegal River less than 1l km.
downstream of Matam, Podor, Richard Toll
and In the Doue Marigot legs than 1 km.
dovnstream of N'Goui: 1, 2, 3, 5, 6*

Twice a year during April/May and October

*Correspond to water quality parameters nmumbered in the "What to Moniter” column.



Table 1 (Cont'd.)

PROPOSED ENVIRONMENTAL MONITORING PROGRAM

Type of ) When and How Qften
Monitoring What to Monitor Where to Monitor to Monitor
Surface Senegal River downstream of Kayes, Once per year during April/May
Hater Bakel, Matam, Kaedi, Podor, Richard
Qualicy Toll-Rosso:
(cont'd.) 1, 2, 6 and 7% every 500 meters

downstream of municipalities;
1 and 2* at various depths;
6 and 7* at mid-depth.

Less than 1 km upstream and Twice a year during April/May and October
downstream of Diama, Saint-

Louig, entry channel and nacural

mouth:

1, 2, 4, 5 and 6%

Two locations each at Lac de Guilers Twice a year during April/May and October
& Lac R'Kiz:
1 through 6*

Waters entering and exiting all water
treatment plants: 7%

Special cests to be At locationa selected by monitoring
performed once in five personnel.

years at locatlons to

be decided upon by the

monitoring team:

Total phosphorus
. Total Kjeldahl
nitrogan
Nitrates
Algae popula-
tions =~ counts
& diversity

Groundwater Well physical Special one—time survey of physical and
Resources characteristics, flow characteristics of each known water
supply well in the basin.

* Correspond to water quality parameters numbered in the "What to Monitor” column on the previous page.

‘ _ ... .
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Table 1 (Cont'd.)

PROPOSED ENVIRONMENTAL MONITORING PROGRAM

Type of
Mcnitoring

What to Monitor

Where to Monitor

When and How Often
to Monitor

Fish Resources

Aquatic
Vegetation

Streambed
and river bank
arosion

Well water levels,
aquifer water
levels,

Flows available
at wells,

Well water quality
& Aquifer water
quality, (pli,
alkalinity,
chemical oXygen
demand, fecal
coliform counts,
salinity)

Yields and diver—
gsity of fish
populations and the
significance of

fish as & food source.

Approximate numbers
and types of algae
and other squatic
plants.

Visual qualitative
information about
gsediment deposits in
the river and at river
bank cave-ins. Infor—
mation about changes in
the configuration of
the future navigation
channel,

Monitor physical characteristicse, well
vater levels and water quality at
approx. 40 wells of different types

that extract water from the various
aqulfers and are located at different
distances from the river (quantity and
quality monitoring). Five of these wells
recommended for water quality monitoring
should be located downatream of Rosso.
Salinity only recommended to be measured
in delta wells.

Filve prescribed sites near perimeters
and urban areas and five in open
areas for monitoring aquifer water
quality are recommended.

At Manantali and Diama impoundments
and the estuary downstream of Diama.

At the Manantall and Diama Impoundments,
Lac de Gulers, Lac R'Kiz, and

Afrtout es S5ahel and at the irrigation
and drainage canzls at selected
irrigated perimeters.

All along the éenegal River between
Kayes and Saint-Louls (by boat)

Dry-season and wet-season survey once
every five years, otherwige
One time per year during

April/May
(in conjunction with surface water
quality monitoring)

Ona gurvey avery year

One survey evary two years
during April/May

Communication with villagers is
also recommended.

One time every two years during April/May
(during years when fish and aquatic
vegetation are not monitored)

Communication with navigatora Ls also
recommended.



Table 1 (Cont'd.)

PROPOSED ENVIRONMENTAL MOMITORING PROGRAM

Type of
Monitoring

What to Monitor

Where to Monitor

When and How Often
to Monitor

Ranges and
Forests

Wildlife

Changes in the

amount of land and
types and density

of vegetation avail-
able for grazing lands
and forests.

Diversity and density
of wildlife in
varicus habitats.

All throughout the Senegal River Basin.

Throughout the Senegal River Basin
at selected sites representative of
various habitats.

Continuous monitoring on a regional
basis.

Periodic aerial surveys of amounts
and conditions of grasslands and
forests.

Continuous monitoring on a regiomal
basia.

Pariodic aerial surveys of amounts

and conditions of grasalands and
forests.

e
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municipal and industrial uses should be recorded. These

data are essential for effective water allocation.

Surface Water Quality — An extensive surface water quality

monitoring program is suggested, because water quality is
the main indicator of envirommental degradation. Periodic
monitoring of surface waters will permit trends in water
quality to be observed and in turn to be evaluated. These
data will be necessary for enforcement of water quality
standards. Furthermore, water quality monitoring will
pernit evaluation of the aquatic ecosystem to support

various levels of life.

Groundwater Quality — Relatively little groundwater

quality data is available in the Basin. Monitoring of
water quality at about 40 wells representing the different
aquifers should be undertaken at least once a year to
observe the effects of development on groundwater quality.
During one year in five, the survey should be conducted
both shortly after the annual flood peak and at the end of
the following dry season. Well sites should be located in
both urban and rural areas. Annual sampling of the
salinity in water from wells located in the Delta upstrean
of Diama will show the effegcts of continual fresh water

recharge following construction of the Diama dam.

Aquatic Biota - Monitoring of fish and aquatic vegetation

will provide an additional means of illustrating the
effect of the Senegal River Basin development on the
aquatic ecosystem. Fish monitoring can rely mainly on
observations of fish species and quantities available at
markets throughout the Basin, and on interviews with‘
artisanal fishermen. Compatrison of sampling results

will indicate changes in fish populations.
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. Sedimentation and Erosion - Although major environmental

problems are not expected to arise from the change in the
Senegal River's sedimentation and erosion regimes, it is
advisable to perform an Inspection of the river channel

and banks after each annual flood. Problem areas can be

identified and measures taken to correct them.

. Land Use — The results of this effort should clearly -
identify land use changes and land quality. Annual
monitoring of range and forest arecas as well as Ilrrigated
perimeters 1s particularly recommended for the purpose of
gauging desertification. Satellite imagery can be especlally
useful in the future for this monitoring program.

Enviromnmental monitoring of the Senegal River Basin will be
conducted by the various national agencles of Senegal, Mauritania and Mali or
task forces provided by the Member States and coordinated by 0.M.V.S. This
information will allow the 0.M.V.S8. to fulfill its responsibility for
protecting the multiple use potential of the River. It 1s proposed that
0.M.V.S. actions related to environmental monitoring be coordinated by an
Envirommental Monitoring Team under the 0.M.V.S. Directorate of Planning and’
Coordination. .The recommended O0.M.V.5. activities will require the full-time
services of a permanent director. This person can, with a one or two—person

staff, perform 0.M.V.3. coordination of the envirommental monitoring program.

It is recommended that experts be retained to assist the 0.M.V.S5. in
defining the details of the monitoring program, organizational activities,
establishing standards and procedures, and in supervising the phases of the
field and laboratory operations. The 0.M.V.S. should be responsible for
funding the monitoring program. The equipment required by task forces that

combine the resources of Mali, Mauritania and Senegal should be secured with

-93-
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the help of the 0.M.V.S, This includes establishment of mobile and statiomary
water quality laboratories and procurement of equipment such as boats, motors,
traps, nets, vehicles, field equipment and other supplies mnecessary for the
various levels of environmental monitoring. Revisions of monitoring and
testing procedures may be required, considering the success or failure of the
various monitoring techniques used. Any procedural revisions should be
coordinated between 0.M.V.5. and the govermment agencies responsible for the

monitoring activity in question.

Pollution Control

The result of this Study did not reveal any significant pollution
problems in the Basin. Presently the level of pollution loading discharged
into the Senegal River does not approach its assimilative capacity nor are
waste characteristics such that they presently cause envirommental problems.
As development in the Basin proceeds, the pollutant discharges will increase
and unless regulated, it is possible that pollution will approach the
assimilative capacity of the River, resulting in degraded conditions and

violation of water quality criteria.

Presently there is little air, noise or solid waste pollution in the
Basin. Over the next 50 years, as the population expands from 1.7 to 6.3
million people, and apgro-industry evolves, pollution will increase. Enactment
and enforcement of pollution laws befpre substantial development occurs would
help prevent pollution problems from occurring. An effective monitoring
program, as recommended by this study, is essential to provide the data
necessary to recognize these conditions and to provide information necessary

to eaforce the proposed pollution code..

° Water Quality Code - The national ministries responsible

for water quality and the O0,M.V.S5. Permanent Interstate
Committee on Water Use should establish pollution control
criteria for the Senegal River Basin by using national
codes such as in Senegal and by adapting portions of codes
where applicable from developed -countries such as the

United States and France. The Permanent Interstate

~ Q4



Committee on Water Use should, under existing 0.M.V.S.
authority, codify pollution control criteria of the Member
States. Enforcement of a standardized code could be
carried out by national agencies. Enactment of water
quality eriteria prior to the development of major
facilities and urban centers can be the base for
preserving quality of waters and avoiding large amounts of

pollution and subsequent expensive clean-up operations.

Air, Noise and Solid ﬁaste Codes -~ Similar codes should

be established by 0.M.V.S. and the Member States for both
alr and noise pollution control in the Senegal River
Basin; although the priority is not as great as for water
quality codes. The 0.M,V.8. could attempt to standardize
these laws in Mali, Mauritania and Senegal. Enforcement

could be carried out by national agencies.

Environmental Protection Laws — Special attention should

be given to hammonizing and strengthening envirommental
protection laws and enforcement powers in the three Member
States. By mid~1980 the Senegalese Legislature will have
adopted a pollution control code developed by the Ministry
of Urbanism and the Enviromment. It will cover industrial
pollution, pollution of freshwater and saltwater, air
pellution and noise pollution. The present organization
in Mauritania charged with environmmental concerns, the
Commission for the Protection of Natural Resources, has no
trained staff for monitoring or administering control over
other ministries concerned with the quality of the
enviromment. Pollution control activities in Malil are

essentially nonexistent.

r

LS

The recommended roles of 0.M.V.S5. in pollution control activities are
coordinating pollution control policies and actions throughout the Basin, and
helping to secure needed technical and financial assistance from international

Sources.
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The coordinating responsibilities of 0.M.V.S., following identification
of a pollution problem, will be directed toward assisting the Member States in
resolving it in a manner that best serves the interests of the River Basin and
the maintenance of environmental quality at a level commensurate with the
beneficial uses being made of the resources. The compilation of nonitoring
activitles into annual reports by the various national agencies should be
followed by the synthesis of this information into an annual State of the
Environment Report published by 0.M.V.S3. This will allow the quality of the
enviromment in the Basin to be'assessed. Pollution trends can be observed and

mitigated where adverse trends are observed.
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MUNICIPAL AND INDUSTRIAL DEVELOPMENT

An Urban Area Master Plan will help ease the expected growlng pains that
the cities in the Basin will experience in the future. The following is a

brief outline of the steps required in the development of that plan:

) An Awareness Program should be developed for planning officials by

0.M.V.S. to provide them with the latest information on the most
recent findings from this Study such as projected population levels,
water resource requirements, economic potentials and demands for
servyices resulting from Basin development. These officials must
also be made aware of the measures needed to insure that development
proceeds on an envirommentally sound basis, providing a sound
economic base for the population, while conserving crucial natural

resources,

] Develop maps of the Urban Area - Showing the following:

~ Physical limits of urban area;

- All existing roads (paved or unpaved);

- All existing residential establishments and assoclated land;

— All existing industrial establishments and assoclated land;

—~ All existing governmental establishments and associated land
(including schools, police and administrative buildings);

- All existing utility distribution systems (water, electricity

and sewerage).
. Divide presently used and unused land within the urban areas.

® Public Utilities should keep pace with the expanding geographical

and population growths of urban areas. Data and information on the
present status of existing utilities including water, sewerage,

solid waste disposal and electricity will be required as follows:
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—  Capacity;

-  Consumption by class of consumer;

~  Levels of service;

- Status of information services (maps, etc.);

- Condition of physical facilitiles;

~  Financial stability;

- Upgrading or replacement needs.

Project future populations and determine how land and utility

requirements will increase as the population grows.

Determine what and where Industries and commerclal business will

become established in the future and how much land, and utilities
each should require and when they are expected to be bullt. Also
determine what future govermmental needs will be for administrative

building, schools, police, etc.

Analyze and project urban growth and zoning. The zones should

indicate land that 1s to be used for certaln types of development,
such as government and residential, Future urfan population
pfojections should be refined for each urban area and land needs
should be correlated with population growth. Land should then be
further subdivided to indicate which lands should be developed
first.

) ]
A Pre-Investment Study on all utilities should be initiated. This

study would project future needs based on projections of population
growth and demsity Increases in urban areas, changes in per capita
consumption and increases in commercial and industrial activities.
Preliminary engineering studlies for a staged development program
should be carried out in sufficient detail to enable projections of
capital and recurrent costs to be made for a perlod of at least

40 years.
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DIAMA DAM

Adverse impacts from construction of the Diama dam can be mitigated if
various actions are incorporated into regional and national plans of the
0.M.V.5. and the Member States. Planning of these actions should hegin immedi-
ately while implementation can take place at various stages of development,
Similar actions will also enhance beneficial impacts from operation of the

Diama dam. These activities include:

Construction-related recommendations

. Hiring and Salary Practlices — A number of policies should be adopted

to minimize disruption of agricultural activities and breaking of

family ties during dam construction. These include:

- Wage controls so that construction workers from the
agricultural perimeters can hire itinerant labor to

take thelr places on the Irrigated perimeters.

- Giving priority to hiring local residents. This will
enable workers to continue working thelr agricultural

plots and minimize disruption of famlly ties.

- Liberal agreement to brief leaves of absence from the
construction site to facllitate the maintenance of
agricultural production and allow contlnuation of

family contacts.

- Develop, where possible, a quasi-permanent group of
seml-skilled construction workers from the urhan
umemployed leaving more farm workers to work full-time
on the irrigated perimeters. This will also reduce
the instability caused by the entry and withdrawal of

randomly chosen laborers from the work force.
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Transportation to and from Diama Dam Site — Furnish regular trans-

portation to workers traveling to and from the construction zome.
Periodic runs by common carrier should be scheduled from the Diama
dam site to St.-Louis and to Rosso. This will prevent disruption of
family ties and minimize loss of the agricultural labor force
allowing individuals to work the irrigated perimeters during

off-hours.

Construction Scheduling — Planning of labor requirements should take

place so that dam construction coincides with light agricultural
activity permitting maximum use of the labor force by both

interests.

Sediment Control Measures - Specify the sediment control measures to

be provided by the contractor and instruct him to include the cost of
these in his bid. As the actual measures undertaken will be directly
related to the construction procedures followed by the contractor,
the specifications for these measures should be performance-oriented
with the contractor given an opportunity to improvise as long as
performance requirements are being met. The bid documents should
include a description of the sediment control measures proposed by
the contractor. In the event of noncompliance on the part of the
contractor, the inspection engineer should invoke remedies described

in the construction contract to assure immedliate compliance.

Resettlement-related Recommendatilons

Relocations — The 3500 residents from Le Reau, Dieuk and Qualalan in
Mauritania, and Rong, Rhor, Diawar and Thiagar in Senegal must be
relocated. Unless relocated, villages presently surrounded by dikes
are expected to suffer from seepage, poor dralnage during the rainy
season and from serious health problems once the Diama Impoundment is

in operation. No one should be moved farther than necessary from

~106—



o M B

Bl G .

. - m l-

e s

his present regidence, In this manner, his sccial network will be
left intact. His village will not have to absorb any new residents.
He will continue to exploit virtuall¥ the same resources he has been

used to exploiting. ;

Natural Environment-related Recommendations

Artificial Estuary - When the Diama dam is constructed, the life

cycle of certain important fish species, such as the African Shad,
will be interrupted. Creation of an artificial estuary may serve to
mitigate this adverse impact 1f it is functional before the Diama dam
is in fuil use. This Report recommends an immediate feasibility
study of the potential for creation of an artificlal estuary through
the Tianbrank-Diaouling complex. This study will regquire collection
of baseline data to model the quantity of water needed to pass
through the canal to provide a natural year-round salinity regime in
the estuary, while at the same time assuring permanent freshwater
conditions behind the Diama dam. It is also recommended that a
year-long, bimonthly biologlical sampling effort be conducted s¢ that
aquatic species whole life cycles are tied to the estuarine

enviromment in the Senegal River Basin can be better understood.

-

Fishery Extension Service - Fisﬁ are frequently lost by exposure to

bacterial and insect infestatlons assoclated with improper
preservation, storage, and transportation. Because of increased fish
demands by the expanded population within the Senegal River Basin,
compounded by decreased fish availability as the result of Basin
development, there is 3 need to provide extension services and
educational programs for the fishermén, transporters and merchants to
minimize the losses of fish from infestation. While such programs
are envisioned by Senegal in its Fifth Plan, Basin-wide programs are
desirable in this regard. Extension agents can serve as an
information link between these subsistence and commercial sectors ?nd

national and intermational institutions who will be developing new

technology, and fish management plans.
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Fish Culture - Fish culture, the controlled growth of fish in ponds,

should be expanded in the Senegal River Basin. Research stations
should be established to develop supplementary fish food from
agricultural wastes and to raise fingerlings for stocking fish ponds.
Initially, £fish ponds should be established on a limited number of
agricultural perimeters and be of ;n easily manageable size (0.5
hectaies). The more successful perimeters should be selected for the
pilot fish culture programs. Farmers on these perimeters will be
more open to such innovative ideas. Past success will help in
generating motivation and 'in promoting future success of fish

culture.

Marine Fisheries -~ Industrial fishing in the Atlantic Ocean should be

increasingly exploited by Senegal and Mauritania and, if necessary,
at an accelerated pace. Artisanal fishing should be continually
monitored and developed, and provided with the latest transfer of
technology. This will require the involvement of an extension

service.

The cast net typically used in the Senegal River

Basin to capture fish.
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Best Available Copy

Riverine Fisheries - Changes to fisheries will occur as a result of

Basin development. Major efforts will be required to study and
manage the new fisheries, including the collection of baseline
information through monitoring and research efforts, application of
this information in the form of management plans, dissemination of
this information to the fishermen and then enforcement of the
guidelines set down by these plans. It cannot be overly stressed
that management of the fisheries will not succeed without proper

enforcement.

Harmonization of Fishing Laws - A major goal of 0.M,V.5. and the

Member States should be to provide improved management of the fishery

that will evolve from Basin development.

Djoudj Pike System — A feasibility study should be conducted on the

need for upgrading the existing dike system of the park, including a
dike and gate system maintenance program. This study and any dike
upgrading should be complete before operation of the Diama dam to

assure protection of the park.
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Wetlands 1n the Senegal River Basin.
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Wetland Research — To enhance the beneficial impacts created by

development, it 1s recommended that a wetlands program be established
to manage the newly created habitat behind the Diama and Manantali
impoundments, and within the natural bodies of water that will
receive increased recharge. Incorporated into this program should be
continued research on the life cycles and natural histories of the

manatee, crocodile, hippopotamus and water birds.

Wetland Preserves — It 1s also recommended that additional wetlands

be set aside as preserves. It Is important that these preserves be
set aside now even though funding and plans for development may not
exist until sometime into the future. In this manner, habitat will
be protected from urban, industrial or agricultura; development that
may take place in the interim period. The establishment of these
preserves should be coordinated to assure that no major land use
conflicts exist. This study recommends, as a minimum, that 5000
hectares of habitat be added to Djoudj Park in Senegal and an
additional 30,000 hectares be set aside as a wildlife preserve in
Mauritania, opposite Djoudj, extending to the Atlantic and including
within its perimeters brackish water marshland habitat. As an
alternative, the Ndiaels, Mengueve, and portions of the lower Ferlo
Valley, should be considered for development as a wetland sanctuary.
These wetlands, 1f artificially recharged on a regular basis, could

also serve to increase fish production.

Harvesting of Gonakle Forests - Forests that would be lost as a

result of inundation from the Diama dam and from agricultural
development should be harvested by licensed charcoal operators or

individual citizens.

Reforestation Programs — To mitigate the loss of forests from

inundation, a reforestation program should be established, especially
in association with irrigated perimeters. This complimentary program

will allow the use of drainage waters from the perimetérs that may
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contain levels of pesticides or nutrients which could be harmful if
discharged into the aquatic envircomment. These drainage waters can
be used for irrigation of trees. In turn, if strategically located,
these trees will act as windbreaks to protect irrigated perimetefs
from the loss of topsoil, act as a steady source of firewood and
charcoal, and provide wildlife habitat. Reforestation should also be
practiced on natural stands of gonakie and dieri forest that remain

after operation of the dams.

Implementation and Infrastructure Requirements

Construction Related - The 0.M.V.S. should see that these

recommendations are incorporated in its contract with firms hired to
do construction. The 0.M.V.S. should set up a system to monitor
adherence to agreements. Monitoring by 0.M.V.S. can be done by

monthly visits to a construction site by a staff member.

As manager and operator of all Senegal River infrastructure, 0.M.V.S.
should establish a process for specifying erosion and sediment
controls during comstruction in its tender and contract management
procedures. It should, on that basis, assess penalties to
contractors for noncompliance with those construction standards.
These activities can be carried out by the existing directorates of
O0.M.V.5. The Directorate of Reglonal Infrastructure and the Division

of Transport should implement this program.

Resettlement Related — 0.M.V.S. should create a permanent office

concerned with all the aspects of the resettlement problem in
development of the Senegal River Basin. The first responsibility of
this resettlement office will be to organize a study of the overall
problem. Such a study will be the prerequisite to action to mitigate
the problems of resettlement in the River Valley. The study should
take two to three years and should provide its conclusion in time to .

glve the govermments of the 0.M.V.S. member states an opportunity to
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make necessary preparations for population movements. In the case of
each type of resettlement, the most important questions to answer

ares;

- How many people are involved?
" =  VWhere will they come from?
~  Where will they settle?
- What infrastructural faclilitiles will they need?
~  How may good relatlons with their new neighbors
be best established?
-  How will they be employed?

On termination of the study, the resettlement offlce willl take on the
responsibility of monitoring resettlement in all of its manifesta-

tions throughout the Basin.

Natural Environment Related

- Artificlal Estuary. Because of the need to have the Tianbrank-

Diaguling Canal functional before Diama dam is operational, it
15 recommended that O.M.V.S. immediately obtain funds for a
detailed feasibility, design, economic, and envirommental
assessment of the practicality of constructing an artificial

estuary.

- Fishery Extension Service. The extension service needed to

disseminate the latest and most appropriate technology in
preservation, transportation, and storage of fish should be
developed on a national level within existing govermmental
institutions of the Member States (Figures 12 § 13). As with
other extension activities already proposed for Senegal's
fisheries industries in the Fifth Plan, 0.M.V.S5. should assess

needs for. extension in the region as well as define some of the
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Figure 12

ORGANIZATIONS AND FUNCTIONS INVOLVED IN FISHERIES DEVELOPMENT IN SENEGAL
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Figure 13

ORGANIZATIONS AND FUNCTIONS INVOLVED IN FISHERIES DEVELOPMENT IN MAURITANIA
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Basin development and marine fisheries. Increased exploitation
of the marine fisheries is now proceeding in both Senegal and
Mauritania. The 0.M.V.S., in attempting to solve a regional
problem, can assist the national agencies in determining the
market demand for fish on a national scale and the subsequent_
rate of marine fisheries development. The Directorate of
Oceanography and Marine Fisheries in Senegal and the Directorate
of Industrialization in Mauritania, as well as other planning
and implementing agencies, will have to devise strategles to see
that more ocean fish are allocated to this region. Thils may
include legislatlon regulating the ratio of marine fish for
export versus local consumptlon, developing marketing
infrastructure and regulating exploitation of the maritime

fishery by foreign concessionaires.

Riverlne Fisheries. Development will not only impact regional

demand and availabllity of fish but will also affect the
livelihood of a portion of the 10,000 commercial and 10,000
subsistence-level fishermen residing in the Senegal River Basin.
These adverse impacts can be partially offset by the
establishment of a riverine fishery management program that
should include harmonization of fish conservation regulations,
modernization of fishing equlipment and technology, and continual

research activities.

Ministerial-level contacts calling for harmonization of
fisherles laws among the three countries have been recently
inltiated by’ Senegal's Ministry of Rural Development and should
be supported by 0.M.V.S. Coordination by 0.M.V.S. will become
important in the development of common laws between Member
States, such as limiting use of equipment and regulating the
size and species of fish to be harvested. Establishment of
multi-national laws will be critical in the early years of Basin

development when major changes will occur in the population
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Figure 14

EXISTING FISH CULTURE PLANS FOR SENEGAL
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dynamics of the aquatic ecosystem, primarily from the effects of
dam implacement and flow regulation. Conservation measures must
be established to protect the fishery until natural
predator/prey relationships produce balanced populations of
harvestable fish. The Iimplementation of these statutes can be
guccessful only if proper enforcement can be assured by all
Member States. The expansion of fish cooperatives and the
creation of an extension service to disseminate information and
educate fishermen are final pre-requisites for development of

the riverine fishery.

Wetland Management and Research. The wetlands management

program to mitigate the damage to wildlife habitat should begin
immediately. The Govermment of Senegal, with technical
asgistance from 0.M.V.S., should conduct feasibility studies on
the need for upgrading the existing dike system of Djoudj park.
The Govermment of Senegal should also insure that dike and gate
maintenance is effectively carried out. To protect the expanded
wetland preserves recommended by this Report, the Member States
should increase the number of park conservation officers.
Specific research on the life cycles of various wildlife should
be conducted by the 0.,M.V.S. using appropriate national and

expatriate staff.

Harvesting of Gonakie Forests. Forests to be inundated by the

Diama impoundment should be harvested under the supervision of
the O,M.V.S5 divisions in charge of construction, along with the
following Senegalese organizations:

. National Center of Forestry Research

« Ministry of Rural Development, Directorate of Water, Forests
and Wildlife. i

Mauritania should simultaneously provide similar supervision

under the following agencies:
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« Ministry of Rural Development, Directorate for Protection of

Nature.

« Directorate of Water, Forests, and Wildlife.

Reforestation Programs. Within the context of master planning

through 0.M.V.5., implementation should be carried out by the
national agencies listed above as well as the agricultural
development organizations of SAED and SONADER. éﬁecial
attention should be given to placing foresters within the
irrigated perimeter organizations where they do not exist at

present,

Attention should also be given to establishing links between
reforestation, forage growth within perimeters, livestock, and
plans developed to manage open—-range grazing in the Basin.
'0.M.V.S. should inventory such possibilities as part of its land

and water use planning activities,

Reforestation projects must also include improvement of forest
management practices at the local level to assure planned yields
and preservation of natural habitat. Existing training programs
for forestry personnel should include extension methods to
educate local populations. Special outreach programs proposed
by various international agencies should be consulted for an
organizational format capable of reaching both sedentary and

nomadic populations within a region.
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Because resettlement communities will require consolidation of
several formerly independent villages, managing tensions generated
within will be difficult. The tensions can be mitigated by giving
each constituent village reasonable autonomy. In a given con-
solidated village there will therefore be several chiefs and land
chiefs., Each constituent village will manage its lands
independently. Such internal autonomy may conflict with the
requirements of efficient administration. In such a case, the more
the administration can concede to local autoncmy, the more it can

mitigate Internal tensilons.

Minimizing Social Conflicts Between Existing and Resettled

Inhabitants —~ Tensions between the population already inhabiting

the resettlement zone and the new populations can be mitigated by a
balanced treatment of both populations. The quality of life in the
0ld villages should be raised to that of the new village including
construction of improved wells, schools, and provision of materials
for inhabitants to construct or improve their dwellings in the older

villages.

Natural Environment-related Recommendations

Monitoring and Management of the New Manantali Fishery - As 1s

typlcal of new reservoilrs, the early years of the Manantali
reservoir will see widely fluctuating fish populations. These
populations and the commercial fishery expected to develop must be
closely monitored to assure the eventual success of a stable fishery
that provides a maximum sustalned yield. This should include
regulating fishery gear, monitoring fishermen's catches and
performing baseline aquatic biological surveys. If it is found that
either fish populations are not developing at the desirable fate or
various niches in the fishery food chain are not being filled, a
stocking program may be foreseeable using fish indigenous to the

Senegal River Basin that can best survive in a lake enviromment.
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Fishery Extension Service — As with the Diama dam, a fisheriles

extension program should be instituted to assure use of the most
efficient gear for fish harvesting, and to assure proper handling,

preservation, storage and transportation of fish catches.

Wildlife Preserve — A 40,000 hectare national park in Mali should be

developed to surround and incorporate 45 kilometers of shoreline
along the Manantali impoundment. This park will include both fringe
and savannah land forests. As an alternative, 40,000 hectares could

be added to Parc National de la Boucle de Baoule near Bamako.

Savannah Ecology Program — In association with the above recommended

national park and other preserves within the Basin, a savannzah
ecology research and management program should be established with

close ties to the management of livestock and forests.

Harvesting of Forests -~ It 1s recommended that harvesting take place

on the 47,000 hectares of forest savannah land and 681 hectares of
fringe forests to be inundated behind the Manantall dam. On the
assumption that 85 percent of these forests are accessible,

approximately 36,000 hectares of dryland forest are salvageable.

Reforestation — Associated with the establishment of the wildlife

preserve and resettlement villages, reforestation should be
practiced to provide improved wildlife habitat and to assure a

steady source of firewood and charcoal.

Implementation and Infrastructure Requirements

Construction Related - The 0.M.V.S. should f£ill the same functions

as recommended for the Diama dam.

Resettlement Related — The resettlement of villages in the Manantali

impoundment has been planned as an integral part of the 0.M.V.S.
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development program for the construction of the Manantali dam
(Groupement Manantali, 1977). The loss of homes in the impoundment
area is an irreversible impact. Replacement of lost homes must be
carefully planned with the full participation of the Individuals
concerned. Preparations must begin early so that the infrastructure
is in place and functioning when resettlement begins. With early
preparation the new areas could serve workers engaged 1n the

construction of the Manantali dam.

Natural Environment—-related

~ Fisheries. Implementation would be similar to that
recommended for the Diama dam. mnational organizations to be
involved in the development of the Manantali fishery are

presented in Figure 17.

- Wildlife Preserve., The creation of a 40,000 hectare

national park in Mali should also conform to land and water
planning recommendations. This proposed park constitutes a
portion of the impoundment's watershed and may setve as
habitat for the wildlife displaced by the Manantali
impoundment. Additional park Conservation Officers are
needed to patrol and protect the use of thils preserve.
Planning for this park and watershed area should be closely
coordinated by 0.M.V.S5. with the resettlement of residents
from the impoundment area. Organlzations to be involved in

addition to O.,M.V.5. Include:

. Directorate, Institute of Rural Economy, Mali;
« Directorate of Planning Social Affalrs Commisslon and
the Commlssion on the Rural Economy, Malij;

.« Directorate of Water, Forests, and Wildlife.

- Savannah Ecology. Savannah lands management cannot continue to

be separated from overall land management, including forest and

water use management. At present, range management and live-
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Figure 17

ORGANIZATIONS AND FUNCTIONS INVOLVED IN
FISHERIES DEVELOPMENT IN MALI
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stock regulation are functionally separated from other national
agencies concerned with resource management. This condition
exists, despite the painful lessons of the last drought showing
the close linkages between overgrazing, deforestation, and
desertification. In addition, it is recommended that existing
regional data on Savannah ecology be assembled. The synthesis
of available information can lead to the development of
specific projects. Organizations to be involved in this

process should alse include;

From Senegal:

. Senegalese Agronomic Research Institute

. SODESP — Natiomal Soclety for the Raising of Livestock
in the Pastoral Zone

. Center for Livestock Improvement

. SONAFOR - Natiomnal Drilling Society

. Directorate of Water, Forests, and Wildlife

From Mauritania:

. Ministry of Rural Development, Livestock Directorate
. ENFVA: National School for Training and Agricultural
Extension, Kaedi

. Directorate of Water, Forests, and Wildlife

From Mali:
. Ministry of Production, Livestock Directorate
. Rural Polytechnic Institute, Katibougou
. Directorate of Water, Forests, and Wildlife

. Institute for Rural Research—-Forestry

Harvesting of Forests — Forests to be inundated behind the Manantali

dam should be harvested of under the supervision of the 0.M.V.S.

divisions in charge of construction and the Malian Ministry of
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Production, Directorate for Water, Forests, and Wildlife and the
Malian Institute for Rural Research-Forestry. Assuming 100 workers
are provided a minimum of 2 years will be needed to clear the 36,000
hectares, assuming complete felling, loading and hauling, at a rate

of 0.5 hectares per worker per day.

Reforestation — The reforestation program should be coordinated by

0.M.V.S. among the three Member States. In Mali, the Ministry of
Production, Directorate for Water, Forests and Wildlife and the
Institute for Rural Research-Forestry should be involved in the
reforestation program. Additionally, any reforestation program
associated with irrigation agriculture should be coordinated with
0PI, the Malian govermment organization responsible for the

irrigated perimeters.
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PROGRAMMATION DES ACTIVITES CONCERNANT LE BARRAGE DE MANANTAU =
PROGRAM SCHEDULING ASSOCIATED WITH THE MANANTALI DAM
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e Promulgation and enforcement of navigation safety regula-
tions including ship construction, equipment standards,

navigational systems and regulations;

e Enactment and enforcement of port transfer and storage
regulations covering equipment and procedures for the
handling of hazardous materials, primarily oil, but also

toxic substances;
e Preparation and operation of emergency abatement
measures to contain and cleanup spillage based on

prepared contingency plans.

Enactment of the Navigation Code

Immediately upon the formation of guldelines, experts should be selected
to ald in the development of a comprehensive code for navigatiom on the
Senegal River. The draft code would then be presented to the Direction de la
Vole Navigable for review. The Direction de la Voie Navigable should initiate
meetings and involve the following agencies in the review of the proposed

code:*

e (0.M.,V.S.:
— Direction de la Voie Navigable;
- Compagnie Inter-Etats de la Navigation;
- Permanent Committee on Water-Usej
-  Councll of Ministers;
- Committee on the Enviromment;
= Direction for Regional Infrastructure -

Transport Division.

e Member States:

~  Member State Coordinators to 0.M.V.S.
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e Senegal:

- Ministry of Industrial Development and
Environment, Bureau of Envirorment
Coordinatioﬁ;

~ Ministry of Public Works, Citles and

Transport.

e Mali:
~ Mali Navigation Commission;
- Ministry of Industrial Development Direction
for Hydrology and Energy;

-~ Ministry of Tramsport.

e Mauritania:
- Ministry of Public Works, Direction of Public
Works, Division of Ports and Navigation;
-~ Ministry of Industrial Development,

e International Agencies:

-  United Natioms Maritime Agency;

-  European Economlc Community. -

Enforcement of the Navigation Code

Enactment of laws harmonizing or integrating a navigation code, including
enforcement powers, poses some issues of legal'jurisdiction between the Member
States and 0.M.V.S. According to some legal interpretations, regulafions
passed by the 0.M.V.S. Conference of Heads of State and Council of Ministers
supercede conflicting natlional laws at the time of enactment. Member States
then have the responsibility to revise thelr corporate laws. Disruption of
existing legal and organizational regimes can be minimized by defining the
areas of 0.M.V.S. jurisdiction very carefully. )
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Pollution Control Regulations — Within the Direction de

la Voie Navigable, Port Officer positions should be
established as a major regulatory arm of 0.M.V.S.
Among their major functions will be the enforcement of
codes related to pollution contrel and navigation
safety. They can be trained by the navigation school
with the assistance of the Unifed Nations Maritime

Agency.

Ship Construction Standards — Licensing of ships falls

under the responsibility of the Division of Navigation
Administration within the Direction de la Voie Navi-
gable. They would insure that standards designated for
safe transport were complied with in the construction
of barges and tugs by the Compagnie Inter-Etats de la
Navigation or other firms. Periodic inspection could
also be a function of the Navigation Sub-Division,

specifically the Port Officers recommended above.

Port Transfer and Storage Standards - Within O,M.V.S.,

the Directorate of Regional Infrastructure, par—
ticularly the Transport Division, can standardize the
specifications for transfer and storage equipment as
proposed in this Report. At the time of issuing con-
tract tenders for port facility construction, the Divi-
sion of Work Administration (Administration des
Ouvrages Communs) of the Directorate of Regional Infra-

structure should speclfy these standards.

Within the Compagnie Inter-Etats de la Navigation,
similar procedures can be followed if that organization
assumes responsibility for construction and operétion
of port transfer and storage facilities. Technical

specifications must be coordinated between the 0.M.V.S.
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Directorate for Regional Infrastructure and the Com-
pagnie to ensure compatability of equipment and proce-

dures.
The Division of Navigation Administration, Direction de
la Voie Navigable will be responsible for harmonizing

licensing and inspecting port facilities standards.

Navigational Safety Measures — The existing Lighthouse

and Beacon Service (Service de Phares et Balises)

should coordinate maintenance and operation of the

estuary channel.

The Division of Navigation Administration of the
Direction de la Vole Navigable will be responsible for

the coordination, maintenance and operation of the

river channel.

The Technical Division, Maintenance Sub-Division of the

Direction de la Vole Navigable will carry out actual
channel maintenance including the repair of beacons,
dredging, construction of channel facilities, salvage

and contimuing channel monitoring.

Emergency Abatement Measures — One of the tasks of the

Director of the Direction de la Voie Navigable should
be to estaﬁlish emergency contingency plans to facili-
tate notification of agencies, and provide for contain—
ment and disposal of hazardous substances Iin the event
of a serious discharge. These measures and the
authority to carry them out would be the responsibility
of the Director's technical division. Designation of
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equipment would also be the responsibility of the tech-
nical division, while maintenance of emergency equip-

ment would be the responsibility of port officers,

Other Navigation—related Recommendations

Dredge Spoils - Dredge spoil disposal studies should be

added to the terms of reference of the proposed St.-

Louls harbor study being funded by the Canadian Inter—
national Development Agency. The results of the Cana-
dian study can be used to regulate dredging operations

and to ldentify suitable dredge spoil disposal sites.

Sediment Control — Measures should be enacted to con-

trol sediment pollution and bank erosion in the improve-

ment of the navigation channel.

Ecology of the Langue de Barbarle -~ The proposed

estuary and harbor study should be executed to select
optimum channel design minimally impacting the delicate

ecological balance of the Langue de Barbarile,

Enhancement of FEmployment from Navigation — The

essenfially positive impact of the navigation program
can be enhanced by keeping operations at a labor
intensive level and by keeping thé salaries at
competitive levels. Labor iniensive operatlons create

more jobs, especially unskilled jobs, than do capital

Antenslve operations.
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PROGRAMMATION DES ACTIVITES CONCERNANT LA MAVIGATION DANS LE BASSIN DU FLEUVﬁ SEMEGAL
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Soil surveys at the present time are inadequate for
determining suitable crops or the proper levels of water
application for these crops. The soils need to be classified
more adequately and more appropriate soil analyses should be
used to determine water application needs. 0.M.V.S. can
assist in the compilation of these data and the provision of

technical assistance to see that it is carried out.

Soil analyses should be carried out as part of a master
land use plan before any new perimeters are developed.
Previous sections in this report have recommended that
0.M.V.S. have responsibility for coordinating land use

planning and specifying the data required for such planning.

A coordinated research effort needs to be carried out under
0.M.V.S5. supervision to determine the best existing crop
varleties for a particular area. The existing research
centers are working primarily on development of new crop
varletles and not on selection trials of existing wvarieties,
It is felt that within these existing institutions, and with

only minor training inputs, this program can be supervised by

. OuM.V.S. and results disseminated to the appropriate extension

unit.

Additional research efforts must be accelerated to determine
fertilizer and water requirements for the crops identified
with the given épecific s0ll conditions. SAED has recently
recommended the placement of agricultural extension agents at
the irrigated perimeters to determine these requirements,

but the agents are not yet in place.
0.M.V.5. can assist the national irrigated perimeter agencies

in these functions by developing a manual for performing these

studies and training member state persconnel in their
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execution. The 0.M.V.S. Directorate of Training and Promotion
of Human Resources, with assistance from national and
international. experts, can use the skills of mass
communications specilalists in developing the actual

guldelines.

Remedy of Design Deficiencies and Operational Problems for Irrigation

and Drainage Systems — A number of. design specification and

operational problems in irrigation and drainage systems have been

specified in some detail, within the body of the Agricultural

Development Partial Report.

The 0.M.V.S. Hydro-agricultural Development Division can begin
to develop and specify standards for irrigation and drainage

systems within the limits of its present authority.

A preliminary evaluation study should be conducted to assess
the condition of all canals in the existing irrigated h

perimeters throughout the Basin.

Design criteria should be established for improved irrigation
and drainage systems. A system should be selected that will
be more efficlent and easier to operate than the existing
systems. Design criteria should emphasize canal linings,
elevated gravity feed channels, standardized pumping
equipment, installation of water measuring devices and

simplified operation procedures.

To assure the success of the above actions in the Delta
Region, studies should be conducted of saline and sodic
conditions in the root zone of crops from water table
build-up, detailed soil and drainage mapping should be
conducted as well as soll permeability studies to establish

subsurface drainage design criteria.
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e Maintenance of Irrigated Perimeters — Increased emphasis is needed on

proper maintenance of all existing irrigation and drainage systems in
both large and small perimeters. This includes canal clearance and
pump maintenance, Intensified maintenance activities will require
restructuring of the operations and maintenance divisions along the

lines suggested for SAED in its maintenance program;

~ Attention must be glven to proper land leveling and grading of

parcels.

- Water measuring devices must be installed to ensure the
correct application of water.

= Irrigation water management and operation units should be

established or improved for each perimeter to ensure efficient

water control.

Agricultural Extension — Improved agricultural extension services in

each 0.M.V.5. Member State are needed to provide individual farmers
with agricultural practices that promote high, year-to—year crop
yields and management of natural resources affected by agricultural
practices and grazing. The objective of these agricultural extension
services 1s to provide farmers with training, information and guidance
necessary for successful irrigated agriculture. An extension

service's work with farmers has the following specific goals:

- To improve irrigation efficiencies and cultivation practices,

= To provide guidance for establishment of cropping patterns,

= To provide effective measures for using fertilizers and
pesticides,

- To identify pest and crop diseases,

-~ To guide cultivation practices to maintain a low reliance on
chemical use,

~ To provide information about successful research techniques
and agricultural practices in other portions of the
developing world,

- To provide a link betﬁeen farmers and govermment activities

associated with agricultural development.
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Hence, organized, effective extension services are essential before
large—-scale agricultural development in the form of irrigated .

perimeters can begin.

Reorganization of the Existing Extension Service — The existing

structures of extension services in Mall, Mauritania and Senegal under
OPI, SONADER and SAED, respectively, are recommended to be utilized
with expansion and modification. Its organizational structure is

summarized as' follows (Benor, 1977):

~ The Village of Extension Worker — Extension efforts should

begin by concentrating trained personnel on the task of
improving agronomic practices that can be introduced
immediately and that will result in rapid improvement of
agricultural production with little financial risk. Each
success generates more enthusiasm for further expansion of
extension services, resulting in significant imprdvements‘in
agricultural productivity. Approximately 10 percent of the
farmers in each family group should be selected as contact
farmers on which village workers can concentrate their

. efforts. These farmers can be chosen in consultations with
village leaders and should be chosen so that their views are
well respected by the remaining 90 percent of the farmers.
The village extension worker should plan weekly visits with
these selected farmers. Half of the day can be used for field
visits, demonstrations and recommendations to review progress
and ascertain technical difficulties farmers are experiencing.
The other half day can be used for group discussion of these
matters., The village extension workers should pericdically
report progress to support personnel, receive advice and
additional knowledge and training, and prepare this newly
imparted information for presentation to the farmers. Village
extension workers should also have direct contact with subject

matter specialists.
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The Agricultural Extension Officer -~ They should be

responsible for initial and periodic training programs of
approximately 8 village extension workers per agricultural
extension officer, providing training sesslions by subject
matter speclalists. They:should also provide field
supervision and assistance to village extension workers.
These officers will report periodically to the subdivisional

or district officer.

The Subdivisional or District Officers - The subdivisional or

district officers should be In overall charge of the extension
program in their area. One of these officers can supervise
six to eight agrilcultural extension officers., The
subdivisional or district officers should spend more than half
their working time performing field and training supervision
activities. Each of these officers should be supported by

subject matter specialists.

The Subject Matter Specialists -~ Initially each offilcer should

have at least one agronomy speclalist, one plant protection
specialist and one training speclalist. Other subject matter
speclalists should be avallable in each O.M.V.S. Member State

when problems arise in fields of:

. farm management.
+« Wwater management.
. farm equipment.

. animal husbandry.
« agronomy.

. fertilizers and Iinsecticides.
These subject matter speclalists can be responsible for

training sessions and fileld visits to assist other extension

personnel as well as visits to research facilities and other
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districts where specific problems arise., One specialist for
every 120 to 160 village extension agents is a recommended

ratio for determining the number of needed personnel.

- The Extension Service Headquarters - The extension service

headquarters, established as a section of OPI, SONADER and
SAED, should provide administrative services, development and
modification of training programs, and monitoring of the
extension service and its effectiveness. These three tasks
should be coordinated by deputy directors in each OG.M.V.S.
Member State.

Such an organizational structure must have an understandable
line of authorify with close supervision of all personnel.
Strict adherence of village workers to advising and directing
farmers 1s essential in order to avdid ineffective use of
workers performing other services not related to agricultural

guidance.

Human Environment—-related Recommendations

Resettlement — The most desirable mitigation of resettlement problems

resulting from the development of irrigated perimeters would be an
attempt to avold resettling people. Irrigated perimeter development
should be programmed where possible so that all cultivators have no
more than a six kilometer walk to an irrigated site., In this way,
cultivators will be compensated by an irrigated plot for their losses
of flood recession land and resettlement will be avoided to the

maximum extent possible.

Digsplacement of Herders - Under present 0.M.V.5. plans provisions are

being made to devote 14.5 percent of land in irrigated perimeters to
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'PROGRAMMATION DES ACTIVITES CONCERNANT LE DEVELOPPEMENT AGRICOLE DANS LE BASSIN DU FQEUVE SENEGAL
PROGRAM SCHEDULING ASSOCIATED WITH AGRICULTURAL DEVELOPMENT IN THE SENEGAL RIVER BASIN
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